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Larry V.Cundiff,KeithE.Gregory,andRobertM.Koch'
Cycle V of theGermplasmEvaluation(GPE) Programin BeefCattle
Introduction
Results from the first four cycles of the Germplasm
Evaluation(GPE) ProgramatMARC demonstratedthatvast
geneticvariationexitsamongand withinbreedsfor most
bioeconomictraitsinbeefcattle.The rangefordifferences
betweenbreedswas comparableinmagnitudeto therange
inbreedingvalueof individualswithinbreedsformosttraits.
Thus, significantgeneticchangecan resultfromselection
bothbetweenandwithinbreeds. Breedscanbeselectedto
optimizeperformancelevels for importantbioeconomic
traitswitha highlevelof precisionmuchmorequicklythan
intrapopulationselection.
No single breed or biologicaltype excels in all traits
importantinbeefproduction.Breedswiththegreatestretail
productgrowthpotentialexcel in gain per unitfeed con-
sumedtowtandtimeendpoints;however,theyalso1)
sireprogenywithheavierbirthwtand increasedcalvingdif-
ficulty;2) producecarcasseswithlowerlevelsof marbling;
3) tendto be older at pubertyif milkproductionhas not
been emphasizedin theirselectionhistory;and 4) have
heavier maturewt increasing nutrientrequirementsfor
maintenance.Use of crossbreedingsystemsthatexploit
complementarityby terminalcrossingof sire breedsnoted
for leantissuegrowthefficiencywithcrossbredcows with
optimumsize, milkproductionand adaptationto the feed
andclimaticenvironmentprovidethemosteffectivemeans
of managingthesetrade-offs.
ResultsfromCycle IV of theGPE programdemonstrated
thatbreedsthathavebeenselectedfor muscularhyperpla-
sia (Le.,doublemuscling)maybe an appropriatechoiceas
a terminalsire breedto produceprogeny(all steersand
heiferswouldbe slaughtered)suitedfor marketstargeting
lean-low caloric beef products. Piedmontese crosses
ranked eighth (comparableto original Hereford Angus
crosses)amongthe 11breedgroupsin finalwt,butranked
secondto Charolaisin wt of totallytrimmed(0 mm)retail
productdueto exceptionaldressingpercentageandsignifi-
cantlyhigherretailproductpercentagesthanotherbreeds.
Marblingwas lowin Piedmontesecrosses,butestimatesof
meat tenderness were relatively high. Belgian Blue,
anotherbreedthathas been selectedfor muscularhyper-
plasia,willbeevaluatedinCycleV oftheGPE program.
Bas indicusX Bas tauruscrosseswereexceptionallypro-
ductiveandefficientcows. A cooperativeexperimentcon-
ductedjointly at MARC and the SubtropicalAgricultural
ResearchStation,Brooksville,FL revealedthatadvantages
of Bas indicusX Bas tauruscrosscowsoverBas taurusX
Bas tauruscrosscowswereevengreaterundersubtropical
climaticconditionsthanundertemperateclimaticconditions.
However,theadvantagesof Bas indicuscrossesweretem-
peredby increasedbirthwt andcalvingdifficultywhenBas
indicusbullswerematedto Bas taurusfemales,olderage
at puberty,increasedmortalitywhenbornincolderseasons
in temperateareas and reducedmeattendernessas the
proportionof Bas indicusinheritanceincreased.InCycleV,
tropicallyadaptedbreedsthathaveevolvedseparatelyfor
at least 2,000yr from EuropeanBas taurusbreedsand
Asian Bas indicusbreedswill be sampledand evaluated.
'Cundiff is the research leader,Geneticsand BreedingResearch Unit,
MARC; Gregory is a research geneticist, Genetics and Breeding
Research Unit, MARC; Koch is a professoremeritusof animalscience,
Unlvarsityof Nabraska-Llncoln.
Specific objectives are to determine whether the earlier age
at puberty and increased meat tenderness characteristic of
Bas taurus germplasmhas been retained or has shifted to
levels characteristic of Bas indicus germplasm in response
to selection for adaptationto tropicalconditions.
Procedure
The GPE programhas been conductedin five cycles.
Table 1 showsthematingplanfor eachcycle. In CycleV,
as inpreviouscyclesof theprogram,thebasecowsinclude
Angus (about500)and Hereford(about350)cows calving
at 4 yr of age or older. In addition,about550 composite
MARC III (1/4Angus,1/4Hereford,1/4Pinzgauerand 1/4
Red Poll)cowscalvingat4 yrofageorolderareincludedin
CycleV. The cowsarebeingmatedto produceF1 crosses
bythefollowingsirebreeds.
Herefordand Angus. Semen frompolledand horned
Herefordbullsand fromAngusbulls is beingused to pro-
duceF1 crossprogeny.Hereford-Angusreciprocalcrosses
havebeenusedas a referencebreedthroughouthe GPE
programto facilitatepoolingof data and comparisonof
breeds in differentcycles. More than 30 bulls of each
breed,someof whichwereincludedin Cycle IV (bornfrom
1982-1984)andothersbornsince 1988,are beingusedin
CycleV.
Tuli. The Tuli,a Sangatypeof cattle(nonhumped),are
believedto trace to crosses betweenoriginalhumpless
longhorntypes (Bas taurus)thatwerepresentin northern
Africaandhumpedtypes(Bas indicus)firstintroducedinto
Africa fromsouthwestAsia about3,000to 5,000yr ago.
The Tuli breed was developed relatively recently in a
researchprograminitiatedin the 1940'susingfoundation
cattleconsideredto be the mostproductivetypeselected
fromindigenousTswanacattleinZimbabwe.Australiansci-
entistsat CSIRO, TropicalAgriculturalResearchStation,
Rockhampton,Queensland,and a consortiumof private
breedersin AustraliaimportedfrozenTuli embryosfrom
Zimbabweinto Australiain 1990. Semen fromnine Tuli
bullshas beenimportedintothe U.S. fromCSIRO andthe
consortiumof privatebreedersthroughan exportfacility
approvedby the USDA Animal Plant Health Inspection
Service maintainedby the Victoria Artificial Breeders
Cooperative(VAB) inAustralia.
Baran. The Boranwas also importedalongwiththeTuli
intoAustraliafromEastAfrica(Zambia).Boransarea pure
zebubreed(Bas indicus,humped)thatevolvedinsouthern
Ethiopiaand are believedto havebeendevelopedfor milk
and meatproductionunder stressfultropicalconditions.
Theyarebelievedto haveoriginatedfromBas indicuscattle
importedintoAfricaabout1,300to 1,500yr ago. Semen
fromeightBoranbullshasbeenimportedintotheU.S. from
VAB fortheexperiment.
BelgianBlue. BelgianBlue cattleoriginatein Belgium.
Musclehyperplasia(doublemuscling)hasbeenfavoredfor
at least40 yrby BelgianBluebreedersinBelgium.Semen
from26bullsis beingusedintheexperiment.
Brahman.Semenfroma currentbroadsampleofat least
30 Brahman(Greyand Red) bullswill be usedto produce
F1 progeny.Semenwillalsobeusedfromsiressampledin
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Cycle III of the GPE program(bullsproducedin the early
1970's)to facilitatepoolingof dataandto estimategenetic
trendsinthebreed.
PiecJmontese. Piedmonteseoriginatein thePiedmont
region of northernItaly. SeventeenPiedmontesesires
includedin Cycle IV of the programare beingrepeatedto
produceonecalfcrop(1992)inCycleV.
Calveswillbe producedin thespringof 1992,1993and
1994. At least100 maleand 100femaleprogenywill be
managedfollowingthe sameexperimentalproceduresas
havebeenusedthroughoutheGPE program.In addition,
matingshavebeenmadeto providesufficientprogenyfor
intensivenutrition,carcass and meats,reproductive,and
biologicalengineeringresearchstudiesatMARC.
To evaluatethe tropicallyadaptedbreedsin subtropical
regionsofthe U.S.,cooperativexperimentsarebeingcon-
ductedat researchstationsin Oklahoma,Georgia,Florida
andthreelocationsinTexas. The matingplansfor
eachlocationareshowninTable2.
wt. Differencesin calvingease are not significantat this
pointintheexperiment.
As in earliercyclesof theprogram,progenyof Brahman
sires had significantlylongergestationlengthand heavier
birthwtthanprogenyof HerefordandAngussires. Progeny
of Boransires, like thosesiredby Brahmanand by other
Bos indicusbreedsreportedpreviously(Le., Nelloreand
Sahiwal)had relativelylonggestationlengthsand heavy
birthwt. Progenyof Tuli sireshadrelativelylonggestation
length,butsignificantlylighterbirthwt thanprogenyof any
othersire breed. Progenyof BelgianBluesires had rela-
tivelyshortgestationlength,similarto progenyof Hereford
andAngussires. Birthwt of progenyby Piedmonteseand
BelgianBluesiresrankedbetweenthosesiredby Hereford
andAngussires. Progenyof Herefordsirestendedto have
longergestationlengthandheavierwtatbirththanthoseby
Angussires.
The 200-dayweaningwt of progenyby Brahmansires
were significantlyheavierthan those by Boran and Tuli
sires. The relativelyheavy200-dayweaningwtof Hereford
and Angussiredprogenyreflectcontinuingstronggenetic
trendsfor growthratein thesebreeds. BelgianBluesired
progenytendedto be heavierthanPiedmontesesiredprog-
enyin200-dayweaningwt.
Results
Preliminarydatafor calvingtraitsin thefirstof threecalf
cropsare shownin Table 3. Significantdifferenceswere
observedamongsire breedsfor gestationlengthand birth
Table 1-Slre breedsused In GermplasmEvaluationprogramat MARC
CycleI CycleII CycleIII CycleIV
(1970-72) (1973-74 (1975-76) (1986-90
F1 crossesfromHerefordorAngusdams(Phase2)"
Hereford Hereford Hereford
Angus Angus Angus
Red Poll Brahman Longhorn
BrownSwiss Sahiwal Salers
Gelbvieh Pinzgauer Galloway
MaineAnjou Tarentaise Nellore
Chianina Shorthorn
Peidmontese
Charolais
Gelbvieh
Pinzgauer
CycleV
(1992-94)
Hereford
Angus
Jersey
S. Devon
Limousin
Simmental
Charolais
Hereford
Angus
Tuli
Boran
BelgianBlue
Brahman
Piedmontese
3-waycrossesoutof F1dams(Phase3)
Hereford
Angus
Brangus
SantaGertrudis
Hereford
Angus
Brahman
Devon
Holstein
" InCyclev, compositeMARC III (1/4Angus,1/4Hereford,1/4Pinzgauerand1/4RedPoll)cowsarealso included.
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Table2-Matlngplansforevaluationoftropically Table3-Breed groupmeansforpreweanlngtraits
adaptedbreedsbylocation. (preliminarydata,1992calfcrop).
Breed Sirebreeds Sire No.
Gestation Calvings Birth 200-day
of breed calves length unassisted wt weanwt
Location" damb Tuli Boran BrahmanHerefordAngus ofcalf bom days % Ib Ib-
MARC,NE H,A,III X X X X X Hereford 76 286.3 97.4 99.5 543
STARS, FL A X X Angus 47 284.6 96.1 94.4 522
EI Reno,OK HA,A X X X Tuli 144 291.0 97.9 88.7 496
Uvalde,TX A X X Boran 125 293.3 95.4 100.7 513
Overton,TX Bm,A X X X Brahman 136 292.6 92.1 105.6 536
McGregor,TX H,A X X X BelgianBlue 135 285.8 94.6 97.7 527
Tifton,GA Crosses X X X X Piedmontese 145 289.9 96.1 96.7 511
-
" Location:MARC denotesthe Romanl. HruskaU.S. MeatAnimalResearchCenter,
ARS, USDA, in cooperationwiththe Universityof Nebraska,Clay Center,Nebraska;
STARS denotes the Subtropical Agricultural Research Station, ARS, USDA in
CooperationwiththeUniversityof Florida.Brooksville,Florida;FRLR denotestheForage
and LivestockResearchLaboratory,ARS, USDA in CooperationwithOklahomaState
University,EI Reno, Oklahoma;Uvalde,Overtonand McGregordenoteTexas A & M
University,Texas AgriculturalExperimentStation,AgriculturalResearchand Extension
Centersat Uvelde,Overtonand McGregor,Texas;andToftondenotestheCoastalPlain
Station,GeorgiaAgriculturalExperimentStation,Tofton,Georgia.
b A. Angus,H. Hereford,III. ComposeMARCIII(1/4Angus,1/4Hereford,1/4Red
Poll, 1/4 Pinzgauer),HA . Angus - Herefordcrosses or the reciprocalcross, Bm .
Brahman,crosses. rotationalcrossesofHereford,AngusandSantaGertrudis.
